• Nanotechnologies are comprised of a range of technologies, sciences, processes, materials, and applications that function to control matter at the nanoscale • Nanomaterial: Material with any external dimension in the nanoscale or having internal structure or surface structure in the nanoscale • Nanoscale: Size range from approximately 1 nm to 100 nm • No internationally agreed definition that is useful for food regulatory purposes.
WHAT ARE NANOTECHNOLOGIES?
• Nanotechnologies are comprised of a range of technologies, sciences, processes, materials, and applications that function to control matter at the nanoscale • Nanomaterial: Material with any external dimension in the nanoscale or having internal structure or surface structure in the nanoscale • Nanoscale: Size range from approximately 1 nm to 100 nm • No internationally agreed definition that is useful for food regulatory purposes. 
DEFINING A REGULATORY TARGET

POTENTIAL APPLICATION IN THE FOOD SECTOR
• Projected applications:
• nanostructured food products using generally existing technologies • nanosized or nanoencapsulated food additives; and • food packaging with improved mechanical, barrier and antimicrobial properties.
• However little evidence to date of regulatory approvals worldwide. • To date, FSANZ has not received any applications
APPLICATIONS TO AMEND THE CODE
• Must comply with the Code and be safe for human consumption under State and Territory legislation.
• Change in specifications and/or function will trigger a new application to amend the Code • However some concern has been raised about the safety of specific insoluble food additives that may have particles of nanoscale dimension.
• In late 2014, FSANZ commissioned ToxConsult Pty Ltd to conduct a review of the scientific literature TiO 2 , SiO 2 and silver.
MATERIALS WITH EXISTING PERMISSIONS
• Silicon dioxide
• Used as a food additive for decades with a high proportion of particles occurring in the nanoscale range. No evidence from animal studies or in humans to suggest that food grade silicon dioxide poses a health concern.
• Silver
• Relatively soluble with limited permissions in the Code. At present there is no robust scientific evidence indicating that nanoscale silver poses new or novel risks not seen with ionic silver.
• Titanium dioxide
• Used as a food additive for decades with a proportion of particles occurring in the nanoscale range. No evidence to from animal studies or in humans to suggest that food grade titanium dioxide poses a health concern.
• Some reports of tissue and organ toxicity for some 'in house' generated material but that these are of little relevance to food grade material.
• Insufficient information to support a contemporary risk assessment of nanotitanium dioxide. • Marked discordances between studies, importantly a lack of correlation with pharmacokinetic studies.
TOXCONSULT PTY LTD REVIEW LIMITATIONS / UNCERTAINTY
• Extrapolation of effects of 'bespoke' nanoparticles in vitro and in vivo to food grade materials should be made with caution.
OECD WPMN DOSSIERS FOR TIO 2
• Six different nanoscale TiO 2 materials were included in the testing program
• Primary particle size for the different materials ranged from <10 nm to approximately 100 nm.
• All TiO 2 materials existed primarily as larger aggregates with smaller amounts of singlet particles.
• Rats were administered dispersions of NM-101, NM-102, NM-103, NM-104, and NM-105 in phosphate buffer by oral gavage at doses 10.2 -11.4 mg/kg bw/day (males) and 13.1 -15.2 mg/kg bw/day (females), for five consecutive days.
• In general, Ti levels were below the limit of detection in liver and spleen. Some evidence of slightly increased Ti concentrations in mesenteric lymph nodes.
• No signs of toxicity in acute or repeat dose (90 day) studies in rats (nanoscale material not originally included in the program).
OECD WPMN DOSSIERS FOR SIO2
• Five types of SAS included in the testing program
• TEM showed that they were quite comparable; consisting mainly of aggregates
• Two types NM-200 and NM-203 administered to rats at 20 mg/kg bw/day for 5 days. Si determined in organs by ICP-MS. No differences in blood levels. Levels of silicon were low in liver, spleen and mesenteric lymph nodes (<2 mg/kg).
• No adverse effects were seen in acute or repeat dose toxicity studies (up to 90 days) in mice or rats.
CONCLUSIONS
• Overall, the ToxConsult Pty Ltd report did not identify any objective evidence in the literature to support that food grade TiO 2 , SiO 2 or silver pose health concerns when used according to existing permissions in the Code.
• These materials have been used for decades and there is currently no evidence of adverse effects in human populations.
• The findings are generally consistent with information contained within the OECD WPMN databases for these materials which showed low absorption from the GIT.
Overview of tasks:
· types of nanotechnologies used in packaging · evidence that use in food packaging poses a risk to public health and safety due to migration and subsequent ingestion ?
· Develop case studies where sufficient information exists Overview of tasks:
NANOTECHNOLOGY AND FOOD PACKAGING FOOD PACKAGING REPORT -SUMMARY OF FINDINGS
• Current applications of nanomaterials Ø include enhancement of barrier properties (e.g. nano-clay); Ø 'active' food packaging (e.g. nanosilver) and Ø improvement of physical characteristics to make packaging more tensile, durable, or thermally stable (e.g. nano-titanium dioxide, titanium nitride).
• 59 patents found -mostly lodged in the USA.
• 4 nanomaterials are currently authorised for use in EU • no direct evidence that novel nanomaterials currently being used in food packaging applications in Aus or NZ (cf. overseas).
• Based on the number of patents found, the two most common nanomaterials used in food packaging = nano-clay and nanosilver (therefore used in case studies).
• Case study 1 -Nano-clay:
• restricts the permeation of gases -therefore used as a barrier product.
•
Bentonite has long history of safe use as a food additive (at GMP) • Few available studies; no evidence found indicating that nano-clay in packaging migrates into food. Therefore, potential for exposure likely to be low.
• Case study 2 -Nanosilver:
• permitted as a food additive (at GMP levels)
• difficult to conclude whether silver ions or silver nanoparticles per se migrated into food simulants. However, most likely that NPs will dissolve to ionic silver • Most migration studies with nanosilver in food packaging found levels of migration below the EU specific migration limit for silver (0.05 mg /kg) food, suggesting low consumer exposure and subsequently low risk of adverse effects.
FOOD PACKAGING REPORT -SUMMARY OF FINDINGS NEXT STEPS
• Established a Scientific Nanotechnology advisory Group (SNAG).
• Composed of experts in nanoscience, toxicology, food technology and metrology:
-Provide advice to FSANZ on the types of nanotechnologies that may be used in the food sector. -Considering whether there is a need to revise guidance to further clarify requirements for nanotechnologies in the Application handbook.
